Introduction: The use of electroconvulsive therapy (ECT) in Singapore dates back to 1947.
INTRODUCTION
Electroconvulsive therapy (ECT) is a safe and effective treatment for mood disorders (1, 2) and schizophrenia. (3) The mechanism of ECT is not completely understood, but is likely to involve changes in cerebral noradrenaline, serotonin and dopamine activities, permeability of the blood-brain barrier and neurogenesis. (4) Common side effects include headache, myalgia and transient cognitive impairment, (5) with an estimated mortality rate of 2.4 per 100,000 treatments. (6) Many surveys have been conducted in several countries and regions worldwide, reflecting that ECT practice is highly heterogeneous. (7) For instance, in Europe and Australia, (8) (9) (10) (11) ECT is primarily used for the treatment of depression, while in Asia, it is also frequently used for psychotic disorders (12) (13) (14) (15) and high suicide risk. (16) The USA and most
Asian countries use bitemporal ECT, (7, (17) (18) (19) (20) while in Europe and Australia, the most prevalent electrode placement is right unilateral. (7, 21) While this information is valuable, specific data on ECT parameters (e.g. pulse width), anaesthetic technique, methods of dosing, monitoring of ECT outcomes and credentialing is still lacking. For this reason, we developed a questionnaire exploring detailed information about ECT practice. This survey was conducted in Singapore to provide insights into current ECT practice and identify areas for future clinical improvement.
Singapore is a small nation state at the tip of the Malaysian archipelago. It has a population of approximately 5.5 million people consisting of 74.3% ethnic Chinese, 13.3%
Malays and 9.1% Indians. The average per capita gross domestic product in 2015 was USD 53,947.93. (22) The lifetime prevalence of depression in Singapore is 5.8%, with a 12-month prevalence of 2.2% (23) and mean annual cost of treatment at USD 7,638. (24) Treatment of depression is estimated to give a 5.7-to-1 benefit-to-cost ratio. (25) While equivalent figures for schizophrenia are not available in Singapore, it is widely accepted that the economic burden Page 3 of 19 of schizophrenia is significant, which is estimated between 0.02% and 1.65% of gross domestic product. (26) ECT is a highly effective short-term treatment for depression and should be considered for patients who have not responded to standard antidepressant therapy. (27) There are currently 26 general hospitals and specialist centres of which 12 offer specialist psychiatry services. (28) ECT was introduced in Singapore in 1947. (29) However, since then, ECT practice has been little studied. General Asian surveys on ECT practice have included data on Singapore. (18, 30, 31) These studies suggest that the usage of ECT for schizophrenia in Singapore was decreasing from 2000 to 2009 and that continuation ECT was performed by some centres in Singapore. Another survey published in 1992 examined the medicolegal implications of ECT practice in Singapore in a particular hospital. (32) However, despite seven decades of ECT practice, specific data at a national level on the matter remains insufficient to guide further development of ECT services and policy in Singapore.
METHODS
A structured, detailed questionnaire, containing 54 questions (Appendix), was developed by two experienced ECT practitioners and researchers. The questionnaire was emailed to all ECT centres in Singapore (private and public) in 2015 and addressed to the head of department or head of ECT unit in these six public and private Singapore hospitals and specialist centres. Data was provided by one clinician per centre after conducting an audit of ECT data at five of six sites. Data collection lasted approximately six months. Hospitals were identified through inquiries to the Singapore Psychiatric Association and College of Psychiatrists (CPsych), Academy of Medicine, Singapore.
The questionnaire enquired about ECT governance, prescription, application (types of ECT -electrode placement and pulse width), anaesthesia technique, initial and subsequent The most common type of initial ECT dosing (83.3%) was age-based dosing (half age, full age, age-10 or suprathreshold method), with only two (33.3%) site using empirically derived seizure titration (Table I ). The most common form of ECT prescribed was bitemporal ECT given with a brief pulse (83.3%, bitemporal 0.5 ms). Other forms were used only by a few hospitals (Table II) . Subsequent ECT dosing was generally increased by 5%-10% machine energy, if the electroencephalogram quality decreased or the patient was not responding to treatment, using a combination of patient response, seizure quality and seizure duration. This was determined based on the ECT practitioner's individual experience and clinical assessment. ECT was generally prescribed as a fixed number of treatments, generally 6 or 12 sessions (50.0%) thrice weekly (100.0%). The primary anaesthetics used were propofol (66.8%) and thiopentone (33.3%), although ketamine, remifentanil and etomidate were used as well by one centre. All centres used succinylcholine with anaesthesia. All anaesthesia was given by a consultant anaesthetist or an anaesthesia trainee under supervision by a consultant.
Pre-ECT assessments were fairly uniform across the centres, with full blood count, renal panel, electrocardiography and chest radiography being routinely ordered. All centres monitored patients' blood pressure, pulse rate, electrocardiogram and electroencephalogram during the ECT procedure, with one centre doing carbon dioxide monitoring and electromyogram monitoring as well. Cognitive and efficacy rating scales were used in 83.3% (n = 5) and 66.7% (n = 4) of centres, respectively. All ECTs were done using the Thymatron system IV. 50.0% of the ECTs were conducted in a dedicated ECT facility, with the rest being performed in a general operating theatre recovery room. All centres offered ECT on an inpatient basis although outpatient ECT Page 8 of 19 was available at 50.0% (n = 3) of the centres. 66.7% (n = 4) of centres offered maintenance ECT; involuntary ECT was also available in 66.7% (n = 4) ECT centres.
DISCUSSION
The present ECT survey provided cross-sectional detailed information on ECT practice in Singapore in 2015. The main strengths of this survey included complete responses from all ECT centres in Singapore and the eliciting of detailed information about the types of ECT provided, anaesthesia used, dosing strategies, ECT monitoring, credentialing and rates.
ECT was first performed in Singapore at the Institute of Mental Health (IMH). (29) Dr James Brown is credited with bringing ECT to Singapore in 1947 at the IMH (then called Woodbridge Hospital). (29) In 1949, 5,220 ECT treatments were delivered to 420 patients at the IMH, most of whom had schizophrenia. It was reported that 130 patients were discharged with a recovery rate of 30.9%. (29) The absolute number and TPR of ECT has fallen significantly since 1949, when the resident population was estimated at 940,824, (35) giving a TPR of 4.46, which is almost four times higher than that in 2015, which was 1.09. ECT was useful for schizophrenia and 59% felt it was useful for depression. (38) ECT has been mostly practised as an inpatient procedure in Singapore despite evidence that it can be done safely and effectively as an outpatient procedure. (39, 40) One consequence of this is that newer psychiatric departments that did not have inpatient wards also discarded ECT, as it was largely regarded as an inpatient procedure. Personal conversations with clinicians in the newer specialist psychiatric centres also reveal the perceived lack of need for ECT as a treatment modality when psychiatric practice is outpatient-focused. This initial perception is slowly evolving with some of the newer psychiatric units establishing formal relationships with ECT centres to provide ECT to their outpatients. This has limited access to ECT for increasing numbers of psychiatric patients due to the difficulties involved in transferring care to a facility with ECT capability as well as psychiatrists tending not to prescribe or consider treatment that is not available at their own centre. In Singapore, only the more established psychiatric departments have ECT facilities and the three newest public psychiatric departments in Singapore did not have ECT capabilities at the time of study.
For several decades, there was little variability in ECT practice (age-based bitemporal ECT). This changed in 2015, when seizure titration-based right unilateral treatment was introduced in two centres and empirically based seizure titration introduced in one centre, suggesting that ECT practice had spread from the IMH to the more established psychiatric departments starting in the 1980s and stayed constant in the ensuing decades. While agebased ECT is known to result in higher ECT doses (41, 42) and have more cognitive side effects than ECT dosing based on empirically derived individual patient seizure thresholds, (43) it was traditionally considered an effective and acceptable form of ECT, especially for bilateral electrode placements (44, 45) and easier to implement than seizure titration-based ECT Page 10 of 19 methods. (44) In Singapore, a majority of ECT sessions has been performed using age-based strategies. This is probably a reflection of the perceived ease of use of age-based protocols and the absence of specialists trained in titration procedures. One possible consequence of this is the relatively low level of continuation/maintenance ECTs, with only 7% of ECTs conducted for continuation/maintenance ECT in our study. Continuation/maintenance ECT is uncommon in Asia, (7) despite good evidence of its efficacy for patients (46) who fail maintenance pharmacotherapy.
Approximately 63.5% of the ECT sessions in Singapore were conducted in one centre (with 1,900 beds), which is the largest psychiatric hospital in the country. The next busiest centre provided 17.9% of ECT sessions despite having only 12 beds. The largest ECT centre was at a tertiary psychiatric institute that served as a referral site for the most severe cases of psychiatric disorders and the second largest site was the only private inpatient psychiatric
ward that serves about a third of the psychiatrists in Singapore who were in private practice.
The tertiary referral nature of the private psychiatric ward may account for the relatively high rates of ECT in that centre. This observation is consistent with recent evidence that in developed countries, ECT is preferentially available in private settings for non-minority patients with insurance coverage. (47) Approximately half of the ECT at the largest centre was done for schizophrenia while the other centres primarily used ECT for the treatment of depression. This may reflect the development of mental health services in Singapore, wherein the National Mental Health blueprint (48) focused care for psychotic disorders in the largest psychiatric centre in Singapore for effective use of limited resources and improved care for psychotic disorders, thus leading to a higher percentage of patients with schizophrenia in this centre. This would suggest that almost one-third of ECT in Singapore was performed for the treatment of schizophrenia, a figure that is much higher than of other developed countries (7) but in line with other Asian countries. (18) One reason for this is the potential effectiveness of Page 11 of 19
ECT for treatment-resistant schizophrenia (3, 49) and the lack of onerous legal barriers for patients with schizophrenia accessing ECT care (32) that are faced in other developed countries. (50) There is no specific legislation distinguishing ECT from other psychiatric treatment, and its involuntary application is governed by the Mental Health (Care and Treatment) Act, (51) which states, inter alia, "A designated medical practitioner at a psychiatric institution who has examined any person who is suffering from a mental disorder and is of the opinion that he should be treated, or continue to be treated, as an inpatient at the psychiatric institution may at any time sign an order for the admission of the patient into the psychiatric institution for treatment; or in the case of an inpatient, for detention and further treatment of the person."
Outside of the psychiatric institution, ECT can be prescribed in the patient's best interest by the treating psychiatrist and with the relative's consent, if the patient is assessed to lack capacity regarding ECT treatment. The principles of patient's best interest are described in the Singapore Mental Capacity Act, (52) which are essentially that a patient is assumed to have capacity unless it is established otherwise, and that the patient's past and present wishes, feelings, beliefs and values are taken into account when considering what is in the patient's best interest. ECT provided under conditions where patients lack capacity has been shown to be effective. (53) The method of ECT prescription is fairly consistent with half of the centres prescribing a fixed number of ECT sessions (range 6-9) and only 7.0% of all ECTs being done as maintenance ECT despite growing evidence that maintenance ECT is useful for preventing relapse. (54) (55) (56) There is high variability in the average number of ECT sessions prescribed around the world, ranging from 22 in Sweden (57) to 1 in Africa. (58) In Asia, the average number of ECT sessions prescribed is 6-8 treatments. (7) This high variability in the average number of ECT sessions prescribed is unlikely to result from differences in the Page 12 of 19 profiles of illness or patient characteristics between different geographical areas and may instead be related to differences related to resources or practice. Such variability may reflect both over-and under-treatment of patients, unless patient response is taken into account.
Treatment guidelines, such as the American Psychiatric Association Task Force report on ECT, (59) recommend prescribing ECT treatments based on clinical response within a range of ECT sessions rather than a fixed number of ECT sessions. Similarly, different treatment guidelines (60, 61) have different approaches towards pre-ECT investigations, such as chest radiography, which is uniformly performed prior to ECT for patients aged above 40 years in
Singapore. The use of anaesthesia, in our study, was restricted to propofol or thiopentone, which is consistent with the practice in most of Europe and Australia. (31) Depression is a significant predictor for elderly suicide in Singapore. (62) This earlier study showed that all ECT centres in Singapore offered ECT to patients above 65 years of age. This was salutary, as ECT is a highly effective treatment for geriatric depression (63) despite the higher incidence of cardiovascular diseases in depressed geriatric patients, which may confer a higher anaesthetic risk during ECT. Such patients should have a full medical assessment to assess for fitness for ECT.
Our study was not without limitations. Data was gathered via a survey completed by the lead clinician at each site and hence data at the individual patient level was unavailable.
Demographic details of the patient population were thus not included. Opinions of the authors regarding ECT in Singapore are also not reflective of the official positions of professional psychiatric bodies in Singapore.
In Singapore, the challenges for ECT moving forward will include maintaining access to ECT for patients, noting that newer psychiatric departments lack ECT services, the use of more continuation/maintenance ECT, the use of consistent formal rating scales to document the effectiveness and cognitive side effects of ECT, and expanding the types of ECT Singapore and has been shown to improve after ECT in other countries. (64) Further research in ECT is recommended, especially on its effect on patients' quality of life and its local costeffectiveness. 
